The effect of professional dental prophylaxis with sodium bicarbonate jet on salivary counting of mutans streptococci and lactobacilli in 32 children ranging from 7 to 10 years of age, has been assessed. Whole stimulated saliva was collected before the prophylaxis, immediately after it and 30 days later, and the number of CFU/ml in the saliva was detected through the Caritest system. A statistically significant immediate decrease on salivary levels of both microorganisms was observed, 50% for mutans streptococci and 27% for lactobacilli. For mutans streptococci this decrease continued through the 30 days period; the same did not occur with lactobacilli, that returned to their baseline values.
INTRODUCTION
Dental caries is a multifactorial disease in which some dental plaque microorganisms, especially mutans streptococci and lactobacilli, play the main role. Positive correlations have been shown between the countings of these microorganisms and caries prevalence and activity 1, 7, 11 , and a great deal of emphasis has been put on chemical or mechanical control of bacterial plaque. Good oral hygiene, associated to periodic professional care, has been considered the most effective method for bacterial plaque control. In Pediatric Dentistry, considering the child's difficulties to perform auto-mechanical removal of bacterial plaque, as a function of immaturity and lack of motor coordination, and because these procedures are easily unmotivating, professional dental cleaning, regularly, has a special significance 3, 5, 9, 12 . Air polishing devices that use sodium bicarbonate jet under compression, since they were introduced in the marketplace in the late seventies, have been considered an efficient and quick choice for bacterial plaque removal on the various dental surfaces 2, 13, 16 . In Pediatric Dentistry they present some advantages over conventional polishing techniques; they are the method of choice for cleaning teeth with orthodontic brackets or bands 13 and enable a deeper cleaning of fissures before sealant application 6 , without causing any damage to deciduous 8 or permanent teeth enamel 15, 16 . The discovery of a direct correlation between certain bacterial numbers in dental plaque and in saliva 11, 14, 17, 20 favors the use of stimulated whole saliva to assess the efficacy of some oral hygiene and dental caries prevention measures. Thus, this work aimed to ascertain the immediate effect of dental prophylaxis with a sodium bicarbonate jet on the cariogenic microbiota of the oral cavity and its recolonization, 30 days later.
MATERIAL AND METHODS
Thirty-two 7-10-year-old children took part in the experiment, 19 females and 13 males, in a mixed dentition status, without clinically visible caries lesions nor evident systemic infections. They did not bear orthodontic appliances and they had not used antibiotics for the previous 30 days. These children did not have a clinical history of sodium restriction in their diet, nor severe respiratory or renal diseases. Parents or responsible persons were informed about the research content and signed an informed consent authorizing the child's participation in the study. No instructions about diet or dental brushing were given, so as not to change these patient habits during the experimental period.
A professional dental prophylaxis with sodium bicarbonate jet under compression was provided for each patient, using Profident (Dabi-Atlante, Ribeirão Preto-SP), after disclosing the bacterial plaque with 0.5% basic fucsin. Profident was used by a single operator, following the manufacturer's instructions, with the spray reaching the dental surface at an oblique angle ranging from 45º to 85º, towards gingival sulcus, at a mean maximum distance of 4 to 5 mm.
Microbiologic procedures
Three samples of stimulated whole saliva were collected from each patient, before prophylaxis, 60 minutes after it and 30 days later. Caritest-SM and Caritest-LB Systems (Herpo Produtos Dentários Limitada, Rio de Janeiro) were used to detect mutans streptococci and lactobacilli, respectively. The children were asked to chew a chewing gum tablet until it was completely soft. Thus, about 5.0 ml of stimulated saliva were collected into 15 ml sterile tubes, and maintained on ice until they were taken to the Microbiology laboratory. The salivary samples were stirred for 1 minute under maximum speed (MIXTRON, Leucotron Equipment Ltd) to help the dispersion and homogenization of the microorganisms. All stimulated whole saliva samples were collected in the morning, after a 1-2 hour interval from the last food ingestion, according to the time interval patterning for sampling with children, as proposed by TOGELIUS et al 20 (1984) . For the microbiologic test with Caritest-SM, bacitracin was added to the tube with a diluting medium, and 1.5 ml of homogenized saliva was aseptically transferred, following the manufacturer's directions. Slides with the culture medium of Caritest-SM were seeded through immersion into this diluent-saliva mixture, and immediately replaced into their original tube. Two drops of water were added to the CO 2 generating powder and the tubes were closed. For Caritest-LB, 1.5 ml of saliva was transferred to the diluent containing tube, and the slide with the culture medium was seeded through its immersion into this mixture. These tubes were incubated at 37º C for 48 hours, kept for another 24 hours at room temperature, when the colony growth density on the culture medium was compared to the values printed on a result assessment board, presented on the Caritest package. This board enabled the identification of 6 different levels of bacterial infection: 10,000 CFU/ml; 50,000 CFU/ml; 100,000 CFU/ml; 250,000 CFU/ml; 500,000 CFU/ml and 1,000,000 CFU/ml. The considered rates of cariogenic activity were: very low risk (< 10,000 CFU/ml); low risk (< 100,000 CFU/ml); high risk (> 100,000 CFU/ml); very high risk (> 1,000,000 CFU/ml) for mutans streptococci and low risk (< 10,000 CFU/ml); high risk (> 10,000 CFU/ml) and very high risk (> 100,000 CFU/ml) for lactobacilli.
Differences in mutans streptococci levels between the three examinations were evaluated by the Student t test. Data analysis was performed with the help of Microstat computer software .
RESULTS AND DISCUSSION
Thirty-one children concluded the study, only one was eliminated because of antibiotics use during the period between the second and the third saliva sampling. Mutans streptococci were detected in 100% of the individuals and lactobacilli in 87.09% (Table 1) . Mean quantitative values are shown on Table 2 , and the differences attained after prophylaxis are shown on Table 3 . The prevalence of mutans streptococci detected through this study was higher than that found by WEIN-BERGER; WRIGHT 22 (1990) with 16-60-month-year-old children and by ALALUUSUA; MYLLÄRNIEMI; KALLIO 1 (1989) with 5-year-old children and coincides to the data obtained by KÖHLER; PETTERSSON; BRATTHALL 11 with 13-16-year-old adolescents.
Data from the first to the second assessments showed that professional dental prophylaxis, performed with Profident, significantly decreased the salivary levels of mutans streptococci (Tables 2 and  3 ) by about 50% (t = 1.753; P = 0.049). A decrease was observed in 23 (74.2%) children; in one of them (3.2%) there was an increase on the number of these microorganisms, and in 7 children (22.6%) the levels did not change (Table 1) . It is important to emphasize that these 7 children had low initial levels of salivary mutans streptococci (< 10 5 CFU/ml). Also, there was a statistically sig-nificant decrease in the lactobacilli levels (Table 2 and 3), around 27% (t = 1.719; P = 0.047). Among the assessed children, 11 (35.5%) showed lower levels than the initial ones, 18 (58.1%), similar levels and, 2 (6.45%), higher levels (Table 1) . A transient decrease of about 64% in the salivary concentration of mutans streptococci has been found by WIKNER 23 after visible plaque complete removal, but this procedure did not change lactobacilli concentration. CAUFIELD; GIBBONS 4 did not find a decreasing effect in the number of mutans streptococci in saliva after prophylaxis only, but when it was complemented by topical application of iodine solution there was a marked and lasting decrease in the rates of the referred microorganisms. EMILSON; AXELSSON; KALLEN-BERG 5 found a caries activity decrease after one year, without the decrease of the salivary levels of these microorganisms and ascribed the cariostatic effect to other factors, considering the possibility that the fortnightly performed cleaning procedures led to remineralization of initial carious lesions. According to KLOCK; KRASSE 9 , similar results are due to symptomatic treatment of infection and to increase in enamel resistance. HÖFLING et al. 7 report that the data obtained on countings of these microorganisms should not be considered in absolute terms, but should be associated to other salivary factors and to cariogenic activity.
An immediate cariogenic microbiota decrease, verified after prophylaxis with sodium bicarbonate jet, may be due to the fact that this technique is an effective cleaning method for the removal of the plaque present on more retentive dental sites, such as occlusal 6 and proximal surfaces and restoration interfaces 13, 16 . LINDQUIST; EMILSON; WENNERHOLM 14 found that the 10 surfaces that were better correlated to the mutans group streptococci salivary pool were 5 17 , fissures and interproximal areas are reservoirs for mutans streptococci because they are less affected by oral hygiene measures. Additional factors that might have an influence over salivary assessments must also be considered; and they may be related both to saliva sampling and to microbiologic processing, such as, for example, culture medium selection, bacitracin content, chewing intensity, as well as to direct factors arising from oral hygiene procedures, or from the diet.
In the third salivary sample, obtained 30 days later (Table 2) , we noticed that the decrease in CFU/ml number of mutans streptococci persisted in about 27% of the subjects (t = 1.726; P = 0.047). However, these values are different from those obtained immediately after prophylaxis, revealing the slow reestablishment of the microorganisms on the dental surfaces. For lactobacilli, salivary levels obtained after the 30 day period were similar to those obtained in the initial sampling, and no statistical difference was shown between them (Table 2 and 3). These data suggested that the period had been long enough for bacterial recolonization, that occurred, in this case, more rapidly than for mutans streptococci. A possible explanation for this fact may be related to sugar ingestion that, although not assessed by this study, may have favored lactobacilli; and also to the fact that prophylaxis had acted with less intensity over these microorganisms. There was a microbial decrease in only 8 (25.8%) children; in 13 (41.9%) there was no change, and in 10 (32.2%) there was an increase (Table 1) .
Profident (Dabi-Atlante), the device used for this experiment showed to be of easy handling, requiring only a little training by the operator and a previous disclosing of dental plaque to make its visualization and removal easier. Generally, there was a good acceptance of the technique by the children that took part in the study, although some gingival bleeding occurred, which stopped immediately after the procedure was completed and after a thorough mouth rinse. Some children complained of a "salty taste".
Salivary counting was performed because it represents a rational measurement of the oral cavity microbiota, and of the number of colonized dental surfaces 11, 14, 17, 20 , besides being less time consuming, easier and faster compared to dental plaque sampling. The choice of the Caritest system is partly due to its greater feasibility in a dental office, compared to the conventional methodology of dilution and plaque culture over Petri dishes, and also because it is the only one available in the Brazilian marketplace. Although bacteriological tests were within validity terms, contamination of some slides and of some diluting solutions was observed, as well as some variations in bacitracin envelopes and in CO 2 generator, resulting in some test losses. The reading of the results was possible by visualization of the medium surface, although hindered by the subjectivity of the method, to analyse the growth density activity, as suggested by manufacturers.
The advantages of the use of simplified tests are their easy handling and the fact that they do not require the use of specific laboratory techniques that are more time and cost demanding, but their results are less accurate than those of the conventional method. KOGA et al. 10 found a 75% correlation between Caritest-SM and the conventional method, considering it satisfactory, but a smaller correlation, of about 50%, was observed for Caritest-LB. As a consequence of these observations, in this study special procedures during experiments were performed in order to achieve a higher result confidence, through bacteriological assays performed at the laboratory. The saliva sampling was carried out in sterile tubes and not directly on the test bottles as it had been proposed for use in dental offices. In addition, the result interpretation was performed by a microbiologist.
Mutans streptococci suppression was found after an intensive treatment during short periods with chemotherapeutic solutions and after mechanical control measures associated to chemical solutions or not. The success of these treatments is, however, only transient and within a few weeks, the microorganisms return to their original numbers in the saliva and on the teeth. The process through which this happens is very controversial 90 LANZA, C. R. M; LIMA, J. E. de O.; TORRES, S. A.; MACHADO, M. A. de A. M. Effect of professional dental prophylaxis with sodium bicarbonate jet on the cariogenic microbiota. Pesq Odont Bras, v. 14, n. 1, p. 87-92, jan./mar. 2000. 
Baseline and after prophylaxis
After prophylaxis and 30 days later Baseline and 30 days later SM t = 4.1637 (sg) t = -1.9519 (sg) t = -3.1153 (sg) LB t = 2.5603(sg) t = -2.751 (sg) t = -0.6337 but it is still intriguing researchers. Mutans streptococci recolonize dental surfaces when some reservoirs, such as fissures, enamel cracks, incipient lesions and junctions along restoration margins remain after treatment 18 . Another possibility is that soft tissues, specially the tongue, that were not reached by the mechanical treatment, restricted to mouth hard tissues, serve as microbial reservoirs for tooth recolonization. A third and important aspect to be considered is the fact that the mouth may become infected by new mutans streptococci. The reestablishment of these microorganisms may be related to a strong suppression of other bacteria, considering that the performed procedure is an unspecific measure and reaches all plaque microbiota. From clinical studies 19 and from animal experiments 21 it is known that oral bacteria, such as Actinomyces viscosus and Streptococcus sanguis, may delay or inhibit the establishment of mutans streptococci , through antagonism.
Although a significant decrease has been observed on the salivary levels of these microorganisms, only 4 children did not show these bacteria immediately after dental prophylaxis. Possibly, some microbial reservoirs remained in the oral cavity, enabling recolonization, but the data of this study do not allow definite considerations about this.
CONCLUSIONS
Bacteriological assessment of salivary samples allowed us to conclude that: 1. Dental prophylaxis performed with a sodium bicarbonate jet has been effective in the promotion of an immediate suppression on CFU/ml counting of mutans streptococci and of lactobacilli, which was statistically significant. 2. This decrease persisted through a 30 day period for mutans streptococci; the same did not happen for lactobacilli, that after this period returned to their baseline values.
3. The use of a sodium bicarbonate jet requires other comparative assessments so as to establish its effect for longer time periods on dental caries prevention, associated to other preventive measures or not. Avaliou-se o efeito da profilaxia dentária profissional com o jato de bicarbonato de sódio na contagem salivar de estreptococos do grupo mutans e de lactobacilos em 32 crianças entre 7-10 anos. Coletou-se saliva total estimulada antes e 60 minutos após o procedimento, e decorridos 30 dias, sendo o número de UFC/mL saliva detectado através do sistema Caritest. Constatou-se uma redução imediata, estatisticamente significativa, nos níveis salivares de ambos os microrganismos, sendo de 50% para estreptococos do grupo mutans e de 27% para lactobacilos. Para os estreptococos do grupo mutans, esta redução persistiu pelo período de 30 dias, o mesmo não ocorrendo para os lactobacilos, que retornaram aos seus valores iniciais.
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